Taken together, this paper contributes an original dataset of IMF country reports and demonstrates how it can be a useful foundation for further research into the role of international financial institutions.
Introduction
In this paper we are presenting an original panel dataset which contains the corpus of the country reports published by the International Monetary Fund (IMF) between 2004 and 2017 for 189 countries.
1 The IMF country reports are one of the main go-to sources for economists and social scientists to gain insight on the latest economic developments and discussions of policy reforms under way. These reports prepared by IMF staff roughly once year provide a unique insight on their 189 member states. In the past, many crosscountry studies have built on the content of these country reports, analyzing the policy advice they provide (Ortiz et al., 2015; Rodrik, 2006; Roy and Almeida Ramos, 2012) , the conditionalities linked to the loans (Kentikelenis et al., 2016) and critical assumptions underpinning the analysis (Blanchard and Leigh, 2013) .
Research by Shin and Glennerster (2003) found that countries face lower borrowing costs when they opt to make the content of their IMF reports public. In addition to the economics literature, the IMF country reports are also being used in the political science and international relations fields as well. Lombardi and Woods (2008) looks at the various outputs of the IMFs (including country reports) through an IR theory lens and examines whether they promote learning and socialization. Using data from IMF's Monitoring of Fund Arrangements database (Dreher et al., 2015) analyzes the connection between IMF conditionalities and a country's political importance. This non-exhaustive list of research demonstrates that IMF reports serve as an important data source.
With the advances in computer assisted text analysis it became possible to quantitatively assess large bodies of text, which previously would have required vast amount of hand-coding. It was shown that quantitative content analysis is a viable (and often better) technique when compared to qualitative coding by experts (Laver et al., 2003; Laver and Garry, 2000) . Political science research has been experimenting with quantitative content analysis for some years now and developing novel methods to exploit the huge amount of text data available (Grimmer and Stewart, 2013; Lowe, 2008) . The economics literature similarly started to make use of texts as data, which is surveyed in a recent paper, where Gentzkow et al. (2017) reviews the possible techniques and use cases for economic analysis.
Applications include using central bank communications to predict changes in policy rates (Apel and Grimaldi, 2012) , fluctuations in Treasury securities (Lucca and Trebbi, 2009 ) and identifying home bias by analyzing the tone of the speeches of the members of the Governing Council of the Eurozone (Bennani and Neuenkirch, 2017) . Similar approaches were used to forecast trends in unemployment by examining Google search queries (Choi and Varian, 2009 ). Other approaches used newspaper articles to measure policy uncertainty in the US (Baker et al., 2016) and forecast stock prices using the sentiment of newspaper articles relating to particular companies (Tetlock, 2007) . Finally, Gehring and Lang (2018) used the tone of credit rating agency statements to evaluate the impact of IMF programs.
As this brief overview shows, the explosion of technical and methodological advances gave way to a wide range of research applications that provide important insights for social scientists. With our novel original dataset we aim to contribute to this growing body of research by providing a new and exciting way to look at the possible impact of the IMF's country reports. The paper is structured into four main sections. In 1 The dataset is available upon request, if you wish to use it in your research please do get in touch with us.
the first section we briefly cover the context of the IMF's country reports and why they are important data for research. The second section introduces the dataset. It provides details on the methodology of the data acquisition and processing. We also cover the basic descriptive qualities of the panel there and some discussion on the limitations and missing data. The third section provides some cursory glance at possible use cases for the data, such as using a dictionary to look up word frequencies of keywords of interest and associations between such frequencies and policy actions. Finally, in the fourth section we conclude our paper and discuss further avenues for refining the dataset and using it for research.
As Gentzkow et al. (2017, 50) notes in their review in the quantitative text analytics literature "virtually all of the methods applied to date, including those we would label as sophisticated or on the frontier, are based on fitting predictive models to simple counts of text features" . This is the method we follow in the illustrative examples we present in the use cases section.
IMF country reports and their contents
The IMF is one of the most influential international financial institution. It engages in monitoring economic and financial policies, offers technical assistance on economic affairs, and provides loans to countries in need.
The monitoring of country policies is carried out as part of the consultations based on the Article IV of its Articles of Agreement. In the case of countries receiving IMF financial assistance, additional monitoring takes place through regular program reviews. In principle, Article IV consultations with members takes place annually. The Fund may decide to place a member on an "extended consultation cycle" that is longer than 12 months but not longer than 24 months.
This can be done only if the member does not meet any of the following criteria: the member is of systemic or regional importance; the member is perceived to be at macroeconomic risk; the member is facing pressing policy issues of broad interest to the Fund membership; the member has large outstanding credit to the Fund 2 . Countries under IMF program may also be placed on a 24-month consultation cycle, but will generally have more frequent (semi-annual or quarterly) program review reports, which combine a backward-looking Currently, nine out of ten member countries agree to publication of a Press Release, which summarizes the staff's and the Board's views, and four out of five countries agree to publication of the staff report itself.
The availability of country report is even higher for program reviews, 96 percent of them are made public.
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These country reports follow a similar structure. First, the PIN or Press Release, followed by the Staff Report, then Information Annexes, then additional analysis, then comments by the authorities (if any).
The PIN is rather short (approx 3 pages) and summarizes the staff report and describes in brief the IMF Executive Board's views. The staff report follows the following structure: first it provides some country background, then describes recent policy developments, then outlook and risks, then key policy areas are discussed in-turn: fiscal policy, monetary policy, financial sector, structural and competitiveness policies. A staff appraisal summarizes findings and provides policy recommendations. Data tables conclude the staff report, which provide actual and forecast values of key economic indicators. Additional annexes describe further analysis prepared by the IMF staff, for example debt sustainability analysis or macro-prudential analysis. Finally, authorities may chose to provide comments on the IMF report, though in practice they more often don't. While the report's main purpose is to surface any risk to domestic and global stability, in practice these reports touch on a variety of policies deemed economically significant.
3 The IMF country reports dataset 3.1 Scraping, cleaning and constructing the database We scraped 5380 PDF documents from from the IMF website which were tagged as country reports published between 1st January 2004 and 31st December 2017.
5 We then stored each document alongside the corresponding meta data displayed on the IMF website: the title of the document, its publication date, a series ID, the URL and the filename. This was done using Webscraper.io 6 . We then converted these PDF documents into plain text using the PDFtotext tool 7 and textract 8 .
We first divided these documents into two groups based on their title: general and thematic country reports.
We kept only the general staff reports: either those labelled Article IV Consultations, IMF program reviews or Post-Program Monitoring. This means that we dropped all thematic country reports, including "ROSC"
reports on the compliance with various international standards and codes, Financial Sector Assessments, Poverty Reduction Strategy Papers, and Selected Issues Reports which as its name indicates will focus on The reason we dropped these thematic reports is because unlike country reports, they don't conform to similar structure and depth of analysis. The content of a single such thematic report (e.g. 50 pages on Value Added Taxes) may skew the overall body of text for very strongly in one direction. It is also difficult to reconcile how the topics of these reports are selected and their scope defined. While encouraged, publication of thematic reports is voluntary, and there is more variance on whether and when (often years later) they are published. Therefore, unlike general staff reports, the body of text from thematic reports is unlikely to be balanced across major topics of relevance from the perspective of macroeconomic risks. We dropped 2731 such thematic reports and were left with 2649 general reports .
From the 2649 general country reports downloaded and converted we dropped 55 entries (less than 2 percent of cases) where we failed to convert the PDF into plain text or it resulted in a very small document likely only covering a fraction of the document (20 kilobyte or smaller).
We also note that there are 44 reports that relate not to a single country rather to a country group, such as a currency or trade union (e.g. Euro, CEMAC, ECCU). The IMF also writes regular country reports on the individual member states within these groups, and we expect those provide more directly relevant information on the country in question. Therefore we do not use the country group reports in country level analysis, but do include them in the dataset.
The final dataset includes 2594 reports, from 2004 to 2017. We chose 2004 as our starting year, because this is the year when reports became published by default. There are much fewer country reports from earlier periods, and even among these the majority are scanned PDF which make text recognition difficult and imprecise. The make-up of the reports is the following: 44 Country group reports and 2550 individual country reports. We classified the individual country reports into four categories based on their content: (i)
Article IV reports, (ii) IMF program documents 9 , (iii) country group reports on various issues 10 , and (iv) other staff reports. Table 3 .1 shows the distribution of documents. As the IMF does not have a consistent categorization for all documents uploaded to their website (the tags available on the website are less reliable especially for older documents) we created our own categorization using the title of the reports. Similarly, the subject year for the Article IV reports were taken from the document title, as sometimes the subject year and publication year can differ, depending when the document got uploaded to the IMF's website.
The variables included in the dataset are the following:
• ccode: ISO 3166-1 alpha-3 country code
• country: Name of the country being reported (country group reports are coded as "Country group")
• year p: Year of the report being published online (present for all documents)
• year s: Subject year for Article IV reports (missing for the other type of documents)
• doc name: The internal document name of the report (serves as unique ID for the reports)
• title: Full title of the country report
• text: The raw plain text content of the report, without any preprocessing or formatting.
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• type: the type of the document. See Table 3 .1
11 We opted to preserve the raw text in the database as each analysis requires a unique set of preprocessing and cleaning and this preserves all of the data contained in the reports. The distribution of reports per countries is rather uneven (as shown by Figure 1 ) as a result of some countries receiving more IMF staff visits than others. There are some notable instances of denying access to IMF staff, such as Venezuela and Argentina. The median reports per country is 13, while the mean is 13.5. As for outliers in the report numbers, there are 15 countries that have 5 or less, and 8 countries with 25 or more reports.
Main properties
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In the Appendix, Table 6 gives a more detailed look at number of reports per countries in the panel, as well as the first and last year the country had an IMF report published and average report per year for the period the country participated in the reporting process. However, our dataset covers most of the countries (with some notable exceptions, such as Venezuela) as shown in Figure 2 . It is also visible that our panel contains more reports for the Central Eastern European, and certain African and Latin American countries.
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The descriptive statistics for the corpus in Table 3 .2 shows that the mean word count and the standard deviation of the word counts are stable over the panel. However, the minimum and maximum word counts for some country reports display considerable fluctuations over the years. The 2012-2014 maximum values with over a 110 000 words in the reports are all reports on the Greek economy, while the minimum values correspond to brief program reviews or staff notes.
The distribution of word counts is shown in Figure 3, 
Limitations of the dataset
One key issue that researchers should pay attention to is that the availability of country reports is not distributed uniformly in the data set. Not all countries get the same amount of surveillance, where some countries which might be deemed at lesser risk or of smaller global significance may be monitored in less detail given resource constraints of the Fund. On the other hand, countries with higher macroeconomic vulnerabilities or undergoing IMF program may get more in depth monitoring.
Another factor is that in some cases the country authorities may refuse to have the Article IV published.
IMF publications on transparency reveal this happened in about 20 percent of cases in 2004-2005, when our dataset starts and gradually declined to 5 percent of cases in 2014-16
14 . An earlier study by Edwards et al. (2011) finds that more democratic governments are more likely to release reports, as well as a strong variation in regional patterns (most notably less report in Latin America).
These matter for the research design. The likelihood of a key word appearing at all in reports will depend on the likelihood of the report being published and its depth. The frequency of certain themes may also affect whether the report gets approval from authorities to be published.
We build on Edwards et al. (2011) in the selection of explanatory variables and review how the following variables affect report availability and length of reports.
• Population -in log form (logpop) from World Bank
• GDP per capita -in log form (loggdppc) from World Bank
• Debt service as percentage export earnings -(debtservice) from World Bank
• IMF program in place for at least 5 months in the year (Dreher, 2006) 
updated) -dummy variable (IMFprogram)
• Polity IV score -on a -10 to 10 scale (polity2) -Quality of Government dataset.
We analyze the availability and length of reports using a two-step regression (or Heckman correction). First, we look at the likelihood of having a public report in a given year in a given country in Table 3 .3 using probit regressions depending on whether the country is going through an IMF program and its polity IV score. We present marginal coefficient plots for polity score 4 and whether the country has an IMF program that year 5. In the second stage, conditional on having a report published, we look at how the population, income and debt variables affect the average length of reports (thousands of words) by country in Table 3 .3 using linear regressions.
We find that there is a higher likelihood of having a report in instances where countries are undergoing IMF programs at the time of assessment. An IMF program increases likelihood of coverage in any given year by over 10 percentage point. We also have higher report coverage in country years with higher institutional Conditional on having a report, we find that they are shorter for richer countries. Population and the relative size debt of debt service (a proxy for economic vulnerability) does not seem to make a difference.
Because rare keywords are more likely to appear in countries with more reports and longer text, measures of keyword appearance may be somewhat biased towards larger, less wealthy and more democratic countries and years of financial difficulty. These factors need to be taken into account when designing research using the dataset. One avenue to address the bias is to measure the relative frequency of appearance of chosen keywords.
Demonstration and validation
The below section presents demonstrations at how the dataset may be used for applied in research. These short illustrations are not intended at providing substantive new empirical contributions. Rather they are meant to showcase and validate that text analytic metrics capture meaningful and important characteristics of IMF country diagnosis and advice.
• Oil dependence
• Fiscal rules -The sequencing of reform intent vs actual reform event
• Stimulus vs consolidation -Patterns in IMF policy priorities
For the analysis we used the R package "quanteda" (Benoit, 2018) to create a document-feature matrix (dfm) from our corpus, which allows for extracting various word frequency measures. We created a dfm with single words as tokens and with bi-grams (two word combinations) as tokens.
Short illustrations:
Oil dependence We review whether the countries which are considered resource dependent based on conventional economic metrics are the ones where oil is most frequently discussed in country reports. We calculated the frequency of appearance of the word oil across reports, using term frequency with inverse document frequency weighting. We contrast that with fuel exports as percentage of all merchandise export (from World Bank). We chose the fuel exports measure because it is the most widely used measure of oil dependence and has high cross-country coverage. We plotted the results on figure 5.
We find a strong positive correlation, with an R-squared of nearly 50 percent. Most countries export no oil, or oil export are tiny in fraction to other goods, and in their reports oil is infrequently mentioned. The 5 countries where oil is most frequently mentioned are in order: Chad, Nigeria, Republic of Congo, Iraq, Gabon, all extremely oil dependent countries (note that no export data for Chad, hence not displayed on plot). This reaffirms, that IMF reports focus heavily on the key sector in these countries.
Another interesting insight comes from the countries below the trend line, where oil is mentioned more than the level of resource dependence would directly imply. Among these are 4 new or prospective oil exporters Uganda, Ghana, Sao Tome, Mauritania, where oil export is low, but IMF reports discuss the expected rapid ramping up of oil production and exports in the future.
This example validates and demonstrates that text search can be used to capture the perceived salience of various macroeconomic risk factors across reports. Fiscal rules are mentioned in 25 percent of all reports. Figure 6 shows that there has been a gradual increase in the number of fiscal rules across countries, and they are also being mentioned in increasing frequency across reports especially since 2008. Figure 7 shows the frequency of search term appearance depending on whether the country has a fiscal rule, has no fiscal rule, and when the fiscal rule is being implemented or being reformed. Fiscal rules are mentioned at all about twice as frequently in countries which currently have fiscal rules (35 percent of reports), than in countries without fiscal rules (18 percent of reports). They are also being discusses with increasing frequency over time across all groups. But the graph also shows a sharp increase in mentions (and especially term frequency, which takes into account how much it is mentioned in a signle report) before first implementation of a fiscal rule and major reform of the fiscal rule (as per IMF FAD dataset). This suggests that IMF is closely monitoring reforms to fiscal rules and probably in many cases providing its own advice.
This example highlights how text search can be used to capture the sequencing of IMF advice and reform events. It also validates that such fiscal policy reforms are indeed reflected in our dataset.
Changes in perceived policy priorities The dataset also enables to monitor changes to perceived policy 
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• Fiscal consolidation: 'fiscal consolid*','fiscal discipl*', 'restor* fiscal', 'fiscal slip*', 'fiscal solv*','fiscal adjust'
• Fiscal stimulus: 'fiscal stimul*', 'stimul* package', 'fiscal expan*'.
The longer list of key words associated with consolidation appears much more frequently than the words associated with stimulus. But when evaluating relative frequency of their appearance, we can discern trends over time. We find a sharp increase in mentions of stimulus in 2009 and 2010, then followed by a rapid decline. In the meantime fiscal consolidation mentions have increased starting in 2010.
This mirrors the patterns described in (IMF, 2014) and (Dhar, 2014) which discusses IMF policy advice in response to the financial crisis. In fact, the so-called Triennial Surveillance Review, manually reviewed their country reports to map the policy advice it had provided on a sub-sample of 24 countries. They found that across these 24 countries short-term stimulus was recommended in 3/4 of IMF article IVs in 2009 (IMF, 2014 .
This illustration provides an example on how text search can be used to map whether changes in global policy pronouncements are being reflected in country reports. The fact that our dataset mirrors the analysis carried out using manual review of the text also validates our approach.
15 The * denotes a wildcard, e.g.: restor* will find restoring as well as restoration
Conclusion
IMF country reports are a treasure trove of information on the economic and policy developments of countries across the world. They also provide a window into the policy priorities and advice that the IMF provides.
We presented a new dataset which builds on the content of these country reports and show how simple text analytic techniques can be used to gain new insight on this important international organization. This includes studying the length of document and the frequency of mentions of specific keywords over time, across countries and in the years surrounding policy change or economic shocks.
Subsequent refinement of the dataset may decompose reports into its chapters, enrich the meta data with authors and exact dates of drafting. In future work, this dataset can be used to study the factors which may influence the priorities and the overall tone of IMF surveillance across countries and over time. It can be used to examine financial market response to country report findings. It also enables to study if and when IMF policy recommendations are being followed through. Taken altogether, subsequent work using the dataset can help disentangle the determinants and impacts of the IMF's surveillance work. 
